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(54) INK JET RECORDER 
(57)Abstracfc 

PURPOSE To provide a stable printing quality by 
forming preferable ink particles corresponding to an 
environmental temperature change. 
CONSTITUTION: A PTC heater 11 is fixed to a filter 
block 3 for removing impurities of ink in an ink supply 
route between an ink holding vessel 17 and a nozzle 6, 
heated ink is supplied to the nozzle, and further 
performed by combination with a nozzle using a 
mechanical resonance. Thus, the Ink is heated by the 
heater to form preferable ink particles, and a stable 
character can be printed Further, there is an effect for 
increasing an available environmental temperature to a 
wide range. 
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* NOTICES * 

JPO and NCEPi are not responsible for any 

damages caused by the use of this 

* — - » " 
transiauQn* 

1/This document has been translated by 

computer; So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be 

translated. 

3Jn the drawings, any words are not 
translated. 



CLAIMS 
[CIaim(s)3 

[Claim I] The ink-jet recording apparatus 
characterized by to warm faV in the infr 
jet recording apparatus equipped with 
the nozzle which spouts an ink particle, 
the electrification electrode which 
electrifies the alphabetic signal of an 
alphabetic character* a graphic form, etc. 
to the spouted ink particle, the deflecting 
electrode for deflecting the electrified ink 
particle, and the gutter caught so that the 
ink particle with which formation of ' an 
alphabetic character, a graphic form, etc. 
is not presented may be used again 
[Claim 2] The ink jet recording device 
characterized by using the nozzle using 
mechanical resonance in a thing 
according to claim 1. 

[Claim 3l The ink jet recording device 
characterized by using a PTC heater for a 
means to warm ink, in ^lavm 1, 
[Claim 4] A means to warm rnlr in claim 1 



is an ink jet recording device 
characterized by preparing near the 
nozzle of a nozzle head. 
[Claim 5] The ink jet recording device 
characterized by having established the 
filter block which removes the discard in 
ink on a nozzle head in claim 1, and 
establishing a means to warm ink to a 
filter block. 

[Claim 6] claims 1-5 ■■ setting warming 
of ink - the ink jet recording device 
characterized by an amount controlling 
ink temperature or an ambient 
temperature by the thermometry 
element, according to a detection value. 
[Claim 7] claim 6 - setting - warming of 
inV control of an amount — warming ■* 
the ink jet recording device which made 
input voltage of a heater intermittent and 
was characterized by controlling the time 
amount of ON and OFF. 
[Claim 8] The nozzle which spouts an ink 

• particle, and the electrification electrode * 
which electrifies the alphabetic signal of 
an alphabetic character, a graphic form, 
etc. to the spouted ink particle, In an ink 
jet recording device equipped with the 
deflecting electrode for deflecting the 
electrified ink particle, and the gutter 
caught eo that the ink particle with which 
formation of an alphabetic character, a 
graphic form* etc. is not presented may be 

• used again The ink jet recording device 
characterized by the thing whose ink 
viscosity is high low temperature, and for 
which warming of ink is made [many] by 
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the way. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to an industrial ink jet recording 
device, especially relates to the suitable 
ink temperature control for creation of an 
in lr particle. 
[00021 

[Description of the Prior Artl Generally in 
the ink jet recording method of an 
electrification control system, the 
homogeneity of the ink particle spouted 
from the nozzle and the stability of the 
amount ' of electrifications, influence 
alphabetic character quality greatly. 
About what combined the t hermal control 
circuit which controls the temperature of 
the heat-transfer element which 
performs- -heat' exchange between the 
. temperature detector which detects ink 
temperature in order to aim at stability of 
this alphabetic character quality, and this 
ink,, and this heat 'transfer element, it 
applies in JP,62-111750>A. 
[0003] 

CProblem(s) to be Solved by the 
Invention] In the above-mentioned Prior 
art, in order to control using the control 
circuit which controls the temperature of 
a heat-transfer element and this 
component so that the temperature of the 
ink spouted from a nozzle becomes within 



the limits of a upper limit and a lower 
limit; a lot of components mark are 
expensive. Moreover, in order to perform 
heat exchange for ink efficiently there is 
a problem that it is diffimlt to ^ aVe it 
small in order to use a blower fan, and it 
is difficult to arrange a heat-transfer 
element in the nozzle head near the 
nozzle. 

[0004] It is an easy configuration, and it 
is made small, the heat release of the ink 
arranged and warmed in the nozzle head 
near the nozzle spouts [ components 
mark are lessened, ] from a nozzle 
efficiently few, and the object of this 
invention is to create a suitable ink 
particle. 
[00051 

[Means for Solving the Problem] In order 
to attain the above-mentioned object, a 
.PTC heater is fixed to the filter block 
near the ink inlet port of the nozzle using 
mechanical resonance,- * and -it; connects. 
with a nozzle by .the .tube- between filters, . . 
and arranges in a nozzle head. This PTC 
heater detects ink temperature or 
ambient temperature in a temperature 
detector, and carries out ON and OFF 
through a control circuit. 
[0006] 

[Function] The ink supplied from the ink 
bottle enters in a filter block through the 
inside of a tube. At this time, ink or an 
ambient temperature is detected in a 
temperature detector, and it is inputted 
into a thermal control circuit, and in 
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being lower than laying temperature, the 
PTC heater fixed to the filter block is 
turned on, and it warms a filter block. 
Ink is warmed with the heat of this block 
and the warmed ink is spouted from the 
nozzle which used for the temperature 
change the mechanical resonance which 
effect cannot receive easily. 
[0007] 

[Example] Hereafter, the example of this 
invention is explained with reference to a 
drawing. 

[0008] The sectional view of the nozzle 
head 1 section of an ink jet recording 
apparatus and the outline block diagram 
of equipment which are applied to one 
example of this invention from drawing 1 
at drawing 3 are shown. 
[0009] The configuration of this invention 
is explained. 

[001Q] The gutter 10 for filling up with 
ink 18 in the ink maintenance container 
• • - 17, -and - ink 18, 'a. feedpump 15 and a 
■ pressure regulating valve -14, the filter 
block 8, and the nozzle 6 being connected 
with the ink supply pipes 5a, 6b, and 5c, 
respectively, and collecting the ink 
particles 8, the recovery pump 16, and 
the ink maintenance container 17 are 
connected with the ink recovery tubing 20. 
The filter block 3 has combined the filter 
2 for removing the impurity contained in 
supply ink, the O ring for ink leak 
prevention, etc,, and PTC heater 11 for 
warming ink is being fixed to the base. 
This PTC heater 11 and the ink 



thermnmetric element 12 are connected 
to the thermal control circuit 18. The 
nozzle 6 consists of nozzle body (? holding 
them 6** of orifice sections which spout 
the resonator 23 designed so that it might • 
resonate on an exciting frequency and a 
machine target* the piezoelectric device 
24 which gives an oscillation to ti*in 
resonator 23, and the ink particle 8. A 
near location has a nozzle 6 and the filter 
block 3 mutually, and they are arranged 
in the nozzle head 1. Ahead of the nozzle 
6, the electrification electrode 7, the 
deflecting electrode 9, and the gutter 10 
are attached in the base 22 at the single 
tier. 

[0011] Next, actuation is explained. 
[0012] The ink 18 with which it filled up 
in the i-nV maintenance container 17 
passes along the ink supply pipe 19 by 
the feed pump 15, and the pressure of it 
is regulated by the pressure of arbitration 
with a pressures-regulating valve-14; and •« 
it is supplied to the filter .block 3. An 
impurity is removed by the filter 2 and 
the ink 18 supplied to this filter block 3 
passes the filter block 3. This ink 18 is 
warmed so that it may become the 
temperature set up in the thermal control 
circuit by PTC heater 11 fixed to the filter 
block 3 in time amount until it passes the 
filter block 3. The control approach 
Warmed at this time is explained with 
reference to a PTC temperature control 
schematic diagram ( drawing 5 ). With a 
thermometries element 12, ink 
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temperature or ambient temperature is 
detected and the rate of the time amount 
Tl energized to FTC heater 11 and the 
time amount T2 which is not energized is 
controlled by temperature -gradient 
deltaT through a relay switch 21 from a 
thermal control circuit IS as compared 
with the temperature Bet as the suitable 
ink temperature for the formation of an 
ink particle. The ink warmed within the 
filter block 3 passes supply pipe 6C, and 
is supplied to a nozzle 6. An antinode and 
a knot are made to a liquid column by die 
oscillation of a resonator which has a 
mechanical resonance frequency near the 
exciting frequency, it spouts from nozzle 6 
head, and this supplied ink becomes the 
ink particle 8 with the surface tension of 
ink. The amount of charges which suited 
text with the electrification electrode 7 is 
charged, and the ' ink particle 8 ie 
deflected with a deflecting electrode 9, 
-'and'iB printed in-tbe 1 printed object which 
is- not illustrated^ Moreover, the. ink 
particle 8 which is not used for printing 
goes into a gutter 10, and are collected by 
the ink maintenance container 17 with 
file recovery pump 16. 
[0013J In order to print the stable 
alphabetic character, change of the ink 
viscosity which affects the spray velocity 
of ink to change of ink temperature is 
small, and is also making change of 
resonance frequency small. Because, in 
order to print tiie stable alphabetic 
character, a suitable ink particle needs to 



be created- Drawing 8 and the following 
formula explain the process of this 
particle creation. 
[0014] 

[Equation l] 

Cut, h : *f V^OlXWJBfs t:B$ 



[0015] 

[Equation 2\ 

= 2- r <l-.k*a a )k a a a xl0" 

2f>a 

CCTN a : -f y0<D&WB&} (dy n s/cm) 
p (g/a. 3 ) 
v : <Dl*& (mP a - s) 



[0016] 

(Equation 3] 



Zrcm _ 2«a f 



(3 



[0017] 

[Equation 4] 
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[0018] It is the initial veaa-contracta 
amplitude hO by excitation of a nrm-}§* 
with the orifice hole which spouts ink. It 
is given. This vena contracts is amplified 
gradually, after t seconds, it becomes 
several 1 formula* the vena -contracts 
amplitude h of ink becomes large, and an 
ink particle is made. The numeric value 
(amplitude growth rate) mu which 
expresses the degree of growth of the 
amplitude here affects ink particle 
creation, generally, if the relation 
between this amplitude growth, rate mu 
and the paxticle-ized constant ka is 
expressed with several 2 and expressed 
with-a -graph, it will- became- drawing 9 
and the amplitude growth rate mu is 
influenced by the p article -ized constant 
ka* Next, generally the particle-ized 
constant ka and the relation of the ink 
rate of flow (ink spray velocity) V are 
expressed with several 3, and the 
particle-ized constant ka is influenced by 
the ink rate of flow. Moreover, the ink 
rate of flow is influenced by ink viscosity. 
That is, it turns out that ink particle 
creation is influenced by ink viscosity. 
About change of resonance frequency, the 
resonance frequency of a nozzle and the 



relation ^of^ink acoustic velocity which 
used fluid resonance of a type 
conventionally are expressed with several 
4, and the relation of ink acoustic velocity 
is expressed with drawing 11 . These 
show that resonance frequency is 
influenced by ink temperature. On the 
other hand, change of the resonance 
frequency by temperature can be 
disregarded for extent to which tie nozzle 
using machine resonance can disregard 
change of a mechanical property to 
temperature. It is possible to make 
operating temperature limits large by 
TrmTrfng it tibe nozzle 6 incorporating the 
resonator 23 using the mechanical 
resonance which cannot be easily 
influenced of temperature as compared 
with the nozzle 25 which, used fluid 
resonance of a type conventionally due to 
the above.. However, according to the 
experimental data ( drawing - 4 ) of the 
relation -between- ink -temperature '-and •■■ ■ 
viscosity,, the variation of ink viscosity ia . _ . 
as large as low temperature. The nozzle 6 
which used mechanical 

resonance from 
this is understood that the elevated 
temperature is [ effectiveness ] larger 
than low temperature. Then, it 
corresponds with the nozzle 6 which used 
mechanical resonance when ink was an 
elevated temperature, and when ink is 
low temperature, it corresponds by 
warming ink by PTC heater 11, There is 
effectiveness which makes operating 
temperature limits large by these. 
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t0019] As other examples, even if it fixes 
PTC heater 11 to nozzle body 6\ there is 
same effectiveness. 
[0020] 

[Effect of the Invention] As mentioned 
above, according to this invention, by 
fixing a PTC heater to a filter block and 
warming ink, a suitable rnlr particle can 
be made also to change of ink and 
ambient temperature, and the stable 
alphabetic character can be printed. 
Moreover, the alphabetic character 
stabilized further is printable by ™ airing 
it the nozzle using mechanical resonance. 
[0021] By arranging the filter block which 
fixed the PTC heater near the nozzle, and 
arranging them in a nozzle head further, 
change of the warmed Ink temperature 
can be lessened and the stable alphabetic 
character can be printed. By these, there 
is effectiveness which can make 
operating environment temperature wide 
-'-'range. ■* . • 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

^Drawing ll The important section 

sectional view of the nozzle head section 
concerning one example of this invention. 
fDrawing 2l The bottom view of the filter 
block concerning one example of this 
invention. 

[Drawing 31 The schematic diagram 
concerning one example of this invention. 
[Drawing- 4l The graph which snows the 



relation between ink temperature and 
viscosity. 

[Drawing fi[ . Drawing showing the 
temperature control outline of the ink by 
PTC. 

fDrawing fil Drawing showing the 

configuration of the nozzle " using 

mechanical resonance, 

FDrawiTig yl Drawing showing the 

configuration, of the nozzle using 

fluid-resonance, 

[Drawing 81 Drawing in which it is shown 
like the formation fault of an ink particle. 
[Drawing 91 Drawing showing the 
amplitude growth rate of an ink particle, 
and the relation of a particlenzed 
constant. 

CDrgwjng 1Q1 Drawing showing fluid 
resonance mode. 

fDrawrnff 111 Drawing showing ink 
temperature and the relation of acoustic 
velocity, 

[Descriptionof Notations] - • 

1 t ."■ A nozzle, 11 / - A PTC heater, 12 / 
A thermometric element; 13 / - Thermal 
control circuit. ] - A nozzle head, 2 - A 
filter, 3 - A filter block, 6 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
^^KEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: " , 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



